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Infectious bursal disease (IBD) outbreak in chickens was first reported in Nepal in 1991. 
The objective of this study was to identify, characterise and determine the pathogenicity 
of IBD virus (IBDV) isolates of Nepal. The IBDV isolates, NP2K and NP1SSH were 
obtained from severe IBD outbreaks in Nepal in 2002. The IBDV isolates were 
inoculated in specific pathogen free (SPF) chickens and embryonated chicken eggs and 
identified as IBDV based on conventional methods. The hypervariable region of VP2 
gene of NP2K and NP1SSH was amplified by revere transcriptase polymerase chain 
reaction (RT-PCR). The sequences were aligned, analysed to determine the molecular 
characteristic of the virus. A phylogenetic tree was constructed and the nucleotide 
sequences of the isolates were subjected to restriction fragment length polymorphism 
(RFLP) using computer-generated programme. The NP2K isolate was inoculated into  
 iii
28-day-old SPF chickens to determine the pathogenicity and response of the bursa of 
Fabricius, caecal tonsil, thymus and kidney to the IBDV. 
  
The NP2K and NP1SSH isolates induced 100% mortality in SPF eggs in passage 1, 2, 3 
and 4 post inoculation (pi). In 28-day-old SPF chickens, NP2K isolate produced lesions 
similar to those of field IBD outbreaks which were more pronounced at day 3 to 5 pi 
with 55% mortality. A significant decreased (p<0.05) in body weight of IBD group was 
recorded at day 3 pi. The bursa to body weight ratio was significantly different (p<0.05) 
at day 10 pi, between the control and IBD groups.  
 
The gross and histological lesions in the bursa of Fabricius were more pronounced than 
those of the thymus, caecal tonsil and kidney. In the bursa of Fabricius severe lesions 
(score of 5) were recorded at day 2, 3, 4 and 10 pi. The lesions in the thymus and caecal 
tonsil were moderate to severe (score of 3 to 5) at day 2, 3 and 4 pi, but remained normal 
or mild at the rest of observation days. In the kidney, only mild lesions were observed at 
day 3 and 4 pi. The viral antigen was detected only in the bursa of Fabricius and caecal 
tonsil at day 2, 3 and 4 pi, and was absent in the thymus and kidney using 
immunoperoxidase technique. 
  
The 1326 bp nucleotide and 446 amino acid sequences of NP2K and NP1SSH isolates 
were compared with other very virulent IBDV (vvIBDV), variant, vaccine, and classical 
strains of IBDV. The deduced amino acid sequences of NP2K and NP1SSH isolates 
were very similar to the vvIBDV of Japan (OKYM), Europe (UK661), China (HK61), 
 iv
Israel (IBDVKS), Malaysia (UPM97/61) and Belgium (849VB). Amino acid 
substitution at four positions were 300 (E to A), 308 (I to F), 334 (A to P) and 438 (I to 
S) for NP2K and at positions thirteen for NP1SSH at 27 (S to T), 28 (I to T), 31 (D to 
A), 36 (H to Y), 135 (E to G), 223 (G to S) 225 (V to I), 300 (E to A), 308 (I to F), 334 
(A to P), 351 (L to I), 352 (V to E) and 339 (K to N) compare to published vvIBDV 
strains. Based on RFLP analysis with SspI, StyI, TaqI, StuI, AccI BmstI, MboI and Sac1 
and the sequence analysis of NP2K and NP1SSH isolates showed similar characteristics 
to vvIBDV isolated from Japan, China, Europe and South East Asia. Absence of SspI 
site was likely due to the change in nucleotide at position 765 from T to C. The NP2K 
and NP1SSH isolates have BspMI, TaqI, MolI and Stu1 sites in the nucleotide sequence 
considered as a marker of vvIBDV. The amino acid substitution in different position 
indicates that a new strain of IBDV is still evolving. 
 
The NP2K and NP1SSH isolates were successfully isolated, identified and characterised 
using both conventional and molecular techniques as vvIBDV strain of serotype 1. The 
NP2K isolate produced severe lesions in the bursa of Fabricius and followed by caecal 
tonsil, thymus and kidney. The origin of the virus could be from China, Europe, Japan, 
or South East Asia. The accession numbers of the NP2K and NP1SSH isolates are AY 
367560 and AY 605264 as provided from the gene bank, respectively.  
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Penyakit bursa berjangkit (IBD) dilaporkan menjangkiti ayam di Nepal sejak 1991. 
Objektif kajian ini adalah untuk mengesan, menciri dan mengenalpasti patogenesiti 
isolate IBDV dari Nepal. Isolat virus penyakit bursa berjangkit (IBDV), NP2K dan 
NP1SSH diperolehi dari wabak IBD di Nepal pada 2002. Virus tersebut diinokulat 
dalam ayam dan telur ayam berembryo bebas patogen khusus (SPF) dan dikenalpasti 
sebagai IBDV berdasarkan kaedah konvensional. Kawasan pemboleubah-hiper dalam 
gen VP2 NP2K dan NP1SSH diamplifikasi dengan reaksi rantai polimerase-transkriptasi 
berbalik (RT-PCR). Jujukan gen  dianalisis untuk menentukan ciri-ciri molekul virus. 
Pokok pilogenetik dibentuk dan jujukan nukleotida juga dianalisa dengan poliforma 
fragman enzim pembatasan (RFLP). Isolat NP2K dijangkitkan ke dalam ayam SPF 
berumur 28 hari untuk menentukan  patogenisiti dan gerakbalas bursa, tonsil sekum, 
kelenjar timus dan ginjal ke atas IBDV. 
 vi
Semua embrio telur ayam SPF mati pada pasage 1, 2, 3, dan 4 setelah diinokulat dengan 
isolat virus NP2K and NP1SSH.  Isolat virus NP2K menghasilkan lesi yang serupa 
dengan yang  terdapat pada wabak  IBD di lapangan dan lesi menjadi lebih ketara pada 
hari 3 dan 4 selepas inokulasi (pi) dengan 55% kematian. Perbezaan signifikan (p<0.05) 
dengan penurunan berat badan ayam pada kumpulan IBD pada hari ke 3 pi. Nisbah 
bursa kepada berat badan ayam adalah berbeza dengan signifikan (p<0.05) pada hari 10 
pi di antara kawalan dan IBD (p<0.05).  
 
Lesi matakasar dan histologi di bursa Fabricius adalah lebih ketara dibandingkan dengan 
timus, tonsil sekum dan ginjal. Lesi yang teruk (skor 5) direkodkan pada bursa Fabricius 
pada hari ke 2, 3, 4 dan 10 pi. Lesi pada timus dan tonsil sekum adalah sederhana  
hingga teruk pada hari ke 2, 3 dan 4 pi, tetapi tetap normal atau sedikit pada hari yang 
selainnya. Hanya lesi yang  sedikit kelihatan di ginjal pada hari ke 3 dan 4 pi, Antigen 
virus dikesan pada bursa Fabricius dan tonsil sekum pada hari ke 2, 3 dan 4 pi, dan tidak 
dapat dikesan pada timus dan ginjal degan penggunaan teknik immunoperosida.  
 
Sebanyak 1326 nukleotid dan 446 asid amino daripada NP2K dan NP1SSH 
diamplifikasi dan dibanding dengan isolat amat virulen IBDV (vvIBDV), varian, 
attenuat dan strain klasik IBDV. Jujukan asid amino dalam isolat NP2K dan NP1SSH 
adalah lebih kurang sama dengan isolat vvIBDV dari Jepun (OKYM), Eropah, China 
(HK46), Israel (IBDVKS), Malaysia (UPM97/61) dan Belgium (849VB). NP2K 
berubah pada empat posisi asid amino di posisi 300 (E kepada A), 308 (I kepada F), 334 
(A kepada P) dan 438 (I kepada S) manakala NP1SSH berubah di tiga belas posisi  iaitu 
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di posisi 27 (S kepada T), 28 (I kepada T), 31 (D kepada A), 36 (H kepada Y), 135 (E 
kepada G), 223 (G kepada S), 225 (V kepada I), 300 (E kepada A), 300 (I kepada F), 
334 (A kepada P), 351 (L kepada I), 352 (V kepada E) dan 399 (K kepada N). 
Berdasarkan analisis RFLP dengan SspI, StyI, TaqI, StuI, AccI, BmstI, MboI and SacI 
dan analisis jujukan gen serta asid amino, isolat NP2K dan NP1SSH mempunyai ciri 
yang sama dengan vvIBDV dari Jepun, China, Eropah dan Asia Tenggara, kecuali 
ketidakhadiran SspI yang mungkin disebabkan oleh perubahan nukleotid di posisi 765 
daripada T kepada C. Isolat NP2K dan NP1SSH mempunyai BspMI, Taqi, StuI dan 
MboI di dalam jujukan nukleotid yang merupakan ciri untuk vvIBDV. Perubahan asid 
amino di posisi berlainan menandakan bahawa kedua-dua isolat IBDV baru ini sedang 
berevolusi.  
 
Isolat NP2K dan NP1SSH telah berjaya diasingkan, dikenalpasti dan dicirikan 
berdasarkan teknik konvensional dan molekular sebagai strain vvIBDV serotip 1. Isolat 
NP2K menghasilkan lesi yang teruk pada bursa Fabricius, diikuti dengan tosil sekum 
timus dan ginjal. Isolat NP2K dan NP1SSH mungkin berasal dari Eropah, Jepun, China 
atau Asia Tenggara. Nombor akses AY367560 bagi NP2K dan AY 605264 bagi  
NP1SSH telah diberi oleh bank gen. 
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CHAPTER I 
 
INTRODUCTION 
 
Infectious bursal disease (IBD) was first reported in 1957 in Southern Delaware town of 
Gumboro, USA in commercial broiler farm and was termed as “Gumboro Disease” 
(Cosgrove, 1962). IBD is an acute highly contagious immunosuppressive disease in 
chickens which has an affinity towards developing B lymphocytes located in the bursa 
of Fabricius (Hirai and Calnek, 1979; Lukert and Saif, 1991), caused by IBD virus 
(IBDV). IBDV was previously classified under the family picornavirus (Cho and Edgar, 
1969) and reovirus (Lukert and Davis, 1974).  
 
IBDV is a bisegmented double stranded (ds) RNA with icosahedral symmetry and is 
classified as a member of genus Arbirnavirus of Birnaviridae family (Dobos, 1979, 
Ismail et al., 1988; Murphy et al., 1995). Two distinct serotypes of IBDV are serotype 1 
and 2. Serotype 1 strain is pathogenic to chickens and varies in its virulence.  Whereas 
serotype 2 strain isolated from turkeys is avirulent for both turkeys and chickens 
(McFerran et al., 1980; Jackwood and Saif, 1987; Becht et al., 1988). Serotype 1 is 
further classified into classical virulent, antigenic variant, very virulent (vv) and 
attenuated strains based on the virulence and antigenic variation (Snyder; 1990; Brown, 
et al., 1994a; van den Berg, 2000; Zierenberg et al., 2000). IBDV genome consists of 
two segments, segments A approximately 3.3 kb and B approximately 2.7 kb in length 
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and are packed inside a single shelled capsid of 60 nm in diameter (Dobos et al., 1979; 
Muller et al., 1979b,). 
 
IBDV genome consists of five viral proteins VP1, VP2, VP3, VP4 and VP5. Segment A 
(3.2 kDa) encodes two major structural proteins VP2 and VP3 and two non-structural 
proteins VP4 and VP5 (Sharma et al., 2000). Segment B (2.8 kDa) encodes non 
structural protein VP1, which is a viral transcriptase, putative RNA dependent RNA 
polymerase and has enzyme capping activities (Azad et al., 1985; Spies and Muller, 
1990. Bayliss et al., 1991; Vakharia et al., 1992).  
  
VP2 is the major structural protein of IBDV responsible for producing neutralising 
antibodies by the host (Schnitzler et al., 1993: Sharma, et al., 2000). The amino acid 
changes at VP2 gene are used to differentiate classical, variant, very virulent and 
attenuated strains of IBDV. A sequence analysis of VP2 indicates that it is highly 
conserved except at the hypervariable region located at Acc1-Spe1 restriction fragment 
site (Azad et al., 1985; Bayliss et al., 1990). There are two hydrophilic regions, peak A 
(214 to 222) and B (324 to 334) in amino acid sequence of hypervariable region (HVR).  
Any amino acids substitution at HVR (206 to 350) particularly peak A and B of VP2 
gene which can differentiate the virulence and antigenic variations of different strains of 
IBDV (Azad et al., 1987; Heine et al., 1991; Schnitzler et al., 1993; Eterradossi et al., 
1999). The amino acid changes at VP2 gene resulted in different pathotypes of IBDV 
including classical, variant, very virulent and attenuated strains of IBDV (Heine et al., 
1991).  
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